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Description 

Technical Field 

[0001] The present invention relates to a therapeutic agent for Parkinson's disease. 
Background Art 

[0002] In connection with Compounds (I) (described afterward) in the present invention, it is known that compounds 
represented by the following formula 




in which R 1a represents hydrogen, substituted or unsubstituted lower alkyl, or lower alkanoyl, R 2a represents hydrogen, 
lower alkenyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted phenyl, substituted or unsubstituted 
aralkyl, or a substituted or unsubstituted heterocyclic group, R 3a represents a substituted or unsubstituted 5-membered 
heterocyclic group, X a represents O, S, S(O), S(0) 2 , or NR 4a (in which R 4a represents hydrogen, or substituted or 
unsubstituted lower alkyl, or R 2a and NR 4a are combined to form a substituted or unsubstituted 4 to 6-membered 
saturated heterocyclic group), and A a represents N or CR 5a (in which R 5a represents hydrogen, or substituted or un- 
substituted lower alkyl), and compounds represented by the following formula 



NHR 1b 




in which R 1b represents hydrogen, substituted or unsubstituted lower alkyl, or lower alkanoyl, R 2b represents substituted 
or unsubstituted lower alkyl, lower alkenyl, lower alkynyl, substituted or unsubstituted phenyl, or a substituted or un- 
substituted 5- or 6-membered heterocyclic group, and A b represents N or CR 5b (in which R 5b represents hydrogen, or 
substituted or unsubstituted lower alkyl), have a selective adenosine Ag antagonistic activity (Japanese Published 
Unexamined Patent Application No. 97855/93 and EP 51 51 07 A). 

[0003] Further, in connection with Compounds (II) (described afterward), it is known that compounds represented 
by the following formula 
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in which R 6a represents substituted or unsubstituted phenyl, or a substituted or unsubstituted heterocyclic group, Y a 
represents 0, S, or NR 7a (in which R 7a represents hydrogen, substituted or unsubstituted lower alkyl, lower alkenyl, 
lower alkynyl, substituted or unsubstituted cycloalkyl, or substituted or unsubstituted aryl), R 8a represents hydrogen, 
substituted or unsubstituted lower alkyl, lower alkenyl, substituted or unsubstituted aryl, or substituted or unsubstituted 
aralkyl, and B a and the adjacent two carbon atoms are combined to form a substituted or unsubstituted, saturated or 
unsaturated, monocyclic or bicyclic, carbocyclic or heterocyclic group, have an adenosine A2 antagonistic activity and 
exhibits an antispasmodic activity and a bronchodilating activity [Japanese Published Unexamined Patent Application 
Nos. 165386/86 and 135475/87, J. Med. Chem., 31, 1014 (1988)]. 

[0004] Research by Jiang et al (Brain Research, 61 3, 1 993, 347-351 ) has shown that a denosine receptor antagonists 
potentiate dopamine receptor agonist-induced rotational behaviour in 6-hydroxydopamine-lesioned rats. 
[0005] Furthermore, Williams (Drug Development Research 28: 438-444, 1 993) also suggests that ^ receptor 
ligands because of their unique co-localisation with D 2 receptor containing neurones in the striatopaliadial pathway of 
the basal ganglia may have potential use in the treatment of diseases involving dopaminergic malfunction. 

Disclosure of the Invention 

[0006] The present invention relates to a therapeutic agent for Parkinson's disease containing as an active ingredient 
a polycyclic compound, or a pharmaceutical^ acceptable salt thereof, the compound being represented by the following 
Formula (I) : 



in which, R 1 represents hydrogen, substituted or unsubstituted lower alkyl, or substituted or unsubstituted lower al- 
kanoyl; R 2 represents hydrogen, substituted or unsubstituted lower alkyl, substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted aralkyl, or a sub- 
stituted or unsubstituted heterocyclic group; R 3 represents a substituted or unsubstituted heterocyclic group; X repre- 
sents a single bond, 0, S, S(O), S(0) 2 , or NR 4 (in which R 4 represents hydrogen, or substituted or unsubstituted lower 
alkyl; or R 2 and NR 4 are combined to form a substituted or unsubstituted 4 to 6-membered saturated heterocyclic 
group); and A represents'N or CR 5 (in which R 5 represents hydrogen, or substituted or unsubstituted lower alkyl), or 
represented by the following Formula (II): 



NHR 1 





3 
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R 6 

■ IX 

'a 

15 

in which R 6 represents substituted or unsubstituted aryl, or a substituted or unsubstituted heterocyclic group; Y repre- 
sents 0, S, or NR 7 (in which R 7 represents hydrogen, substituted or unsubstituted lower alkyl, substituted or unsub- 
stituted cycloalkyl, or substituted or unsubstituted aryl); R 8 represents hydrogen, substituted or unsubstituted lower 
20 alkyl, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted aralkyl, or a substituted or unsubstituted het- 
erocyclic group; and B and the adjacent two carbon atoms are combined to form a substituted or unsubstituted, partially 
saturated or unsaturated, monocyclic or bicyclic, carbocyclic or heterocyclic group. 

[0007] The compounds represented by Formula (I) and Formula (II) are hereinafter referred to as Compound (I) and 

25 Compound (II), respectively, and the same applies to the compounds of other formula numbers. 

[0008] in the definitions of the groups in Formula (I) and Formula (II), the lower alkyl means a straight-chain or 
branched alkyl group having 1 to 6 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secbutyl, tert- 
butyl, pentyl, neopentyl, and hexyl. The lower alkanoyl means a straight-chain or branched alkanoyl group having 1 to 
7 carbon atoms such as formyl, acetyl, propionyl, butyryl, isobutyryl, pivaloyl, and hexanoyl. The lower alkenyl means 

30 a straight-chain or branched alkenyl group having 2 to 6 carbon atoms such as vinyl, 1 -methylvinyl, 1 -propenyl, 2-pro- 
penyl, 1-butenyl, 2-methyl-1 -propenyl, 1 ,3-butadienyl, 1-pentenyl, 4-pentenyl, 1-hexenyl, 1 ,4-hexadienyl, and 5-hexe- 
nyl. The lower alkynyl means a straight-chain or branched alkynyl group having 2 to 4 carbon atoms such as ethynyl, 
1-propynyl, 2-propynyl, 1-butynyl, and 2-butynyl. The cycloalkyl means a cycloalkyl group having 3 to 8 carbon atoms 
such as cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl, a bicycloalkyl group having 7 to 

35 12 carbon atoms such as norbornyl, or a tricycloalkyl group having 7 to 12 carbon atoms. Examples of the aryl are 
phenyl, naphthyl, indenyl, and anthryl. The aralkyl means an aralkyl group having 7 to 1 5 carbon atoms such as benzyl, 
1 -phenylethyl, 2-phenylethyl, 2-phenylpropyl, and diphenylmethyl. Examples of the heterocyclic group are furyl, thienyl, 
pyrrolyl, pyranyl, thiopyranyl, pyridyl, oxazolyl, thiazolyl, imidazolyl, pyrimidyl, triazinyl, indolyl, quinolyl, purinyl, ben- 
zoxazolyl, benzothiazolyl, and benzimidazolyl. Examples of the 4 to 6-membered saturated heterocyclic group are 

to azetidino, pyrrolidino, morpholino, and thiomorpholino. Examples of the partially saturated or unsaturated, monocyclic 
or bicyclic carbocyclic group are cyclopentene, cyclohexene, cycloheptene, and 1 ,4-dihydronaphthalene. Examples 
of the partially saturated or unsaturated, monocyclic or bicyclic heterocyclic group are piperidine, tetrahydrobenzo[b] 
thiophene, isoxazole, oxazole, thiazole, pyrazole, furan, thiophene, pyrrole, pyran, thiopyran, dithine, pyrimidine, imi- 
dazole, and benzimidazole. 

45 [0009] The substituted lower alkyl, the substituted lower alkanoyl, the substituted lower alkenyl, the substituted lower 
alkynyl, the substituted cycloalkyl, the substituted aryl, the substituted aralkyl, the substituted heterocyclic group, the 
substituted 4 to 6-membered saturated heterocyclic group, and the substituted partially saturated or unsaturated, mono- 
cyclic or bicyclic, carbocyclic or heterocyclic group each has 1 to 3 independently-selected substituents. Examples of 
the substituents are lower alkyl, hydroxy, hydroxy-iower alkyl, halogeno-lower alkyl, lower alkoxy, lower alkoxycarbonyl, 

50 lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, aryloxy, aralkyloxy, halogeno-aryloxy, halogeno-aralkyloxy, car- 
boxy, carbamoyl, lower alkanoyl, aroyl, aryl, halogen, nitro, amino, cyano, trifiuoromethyl, and substituted or unsubsti- 
tuted aralkyl. The lower alkyl and the lower alkyl moiety of the hydroxy-lower alkyl, halogeno-lower alkyl, the lower 
alkoxy, the lower alkoxycarbonyl, the lower alkylthio, the lower alkylsulfinyl, and the lower alkylsulfonyl have the same 
meaning as the lower alkyl defined above. The aryl and the aryl moiety of the aryloxy, halogeno-aryloxy, and the aroyl 

55 have the same meaning as the aryl defined above. The aralkyl and the aralkyl moiety of the aralkyloxy and halogeno- 
aralkyloxy have the same meaning as the aralkyl defined above. The lower alkanoyl has the same meaning as the 
lower alkanoyl defined above. The halogen and the halogen moiety of the halogeno-lower alkyl, the halogenoaryloxy, 
and the halogeno-aralkyloxy include fluorine, chlorine, bromine, and iodine. Examples of the substituents of the sub- 



(ii) 
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stituted aralkyl are lower alkyl, hydroxy, and halogen, and the lower alkyl and the halogen have the same meanings 
as the lower alkyl defined above and the halogen defined above, respectively. 

[0010] The above-mentioned pharmaceutical^ acceptable salts of Compounds (I) and Compounds (II) include phar- 
maceutical^ acceptable acid addition salts, metal salts, ammonium salts, organic amine addition salts, and amino acid 
5 addition salts. 

[0011] Examples of the pharmaceutical^ acceptable acid addition salts of Compounds (I) and Compounds (II) are 
inorganic acid addition salts such as hydrochloride, sulfate, and phosphate, and organic acid addition salts such as 
acetate, maleate, fumarate, tartrate, and citrate. Examples of the pharmaceutical^ acceptable metal salts are alkali 
metal salts such as sodium salt and potassium salt, alkaline earth metal salts such as magnesium salt and calcium 
10 salt, aluminium salt, and zinc salt. Examples of the pharmaceutical^ acceptable ammonium salts are ammonium salt 
and tetramethyl ammonium salt. Examples of the pharmaceutical^ acceptable organic amine addition salts are salts 
with morpholine and piperidine. Examples of the pharmaceutical^ acceptable amino acid addition salts are salts with 
lysine, glycine, and phenylalanine. 

[0012] Compounds (I) and Compounds (II) including novel compounds can be produced according to the methods 
15 disclosed in the above-described literatures or similar methods thereto. The desired compounds in the processes can 
be isolated and purified by purification methods conventionally used in organic synthetic chemistry, for example, filtra- 
tion, extraction, washing, drying, concentration, recrystallization, and various kinds of chromatography. 
[0013] In the case where a salt of Compound (I) or Compound (II) is desired and it is produced in the form of the 
desired salt, it can be subjected to purification as such. In the case where Compound (I) or Compound (II) is produced 
20 jn the free state and its salt is desired, Compound (I) or Compound (II) is dissolved or suspended in a suitable solvent, 
followed by addition of an acid or a base to form a salt. 

[0014] Compounds (I), Compounds (II), and pharmaceutically acceptable salts thereof may be in the form of ad- 
ducts'with water or various solvents, which can also be used as the therapeutic agents of the present invention. 
[0015] Some of Compounds (I) and Compounds (II) can exist in the form of optical isomers, and all possible stere- 
25 oisomers including the above-mentioned ones and mixtures thereof can also be used as the therapeutic agents of the 
present invention. With regard to Compounds (II), isomers represented by Formula (lib), Formula (lie), and Formula 
(lid) illustrated below can exist, and all these isomers can also be used as the therapeutic agents of the present in- 
vention. 

30 



35 



40 




(lib) (i Ic) 



50 



55 
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B 




N Y — R 



15 



am 



[0016] (In the formulae, R 6 , R 8 , Y, and B have the same meanings as defined above.) 
20 [0017] Examples of Compound (I) and Compound (I!) are shown in Table 1 . 
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Table 1 
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Compound 1 : 7-Amino-2-(2-furyl)-5-phenoxy[1 ,2,4]triazolo-[1 ,5-a]-1 ,3,5-triazine (compound disclosed in Example 1 
of Japanese Published Unexamined Patent Application No. 97855/93) 

[001 8] Melting Point: 250.7-251 .7°C 

5 



Elemental Analysis: C 14 H 10 N 6 O 2 


Calcd. (%) 
Found (%) 


C, 57.14; H f 3.43; N, 28.56 
C, 56.89; H, 3.36; N, 28.35 



io 

NMR (DMSO-d 6 ) 8 (ppm): 9.00(2H, brs), 7.92(1 H, d,J=1.5Hz), 7.49-7.43(2H t m), 7.28-7.23(3H, m), 7.12 (1H, d, 
J=3.0Hz), 6.70(1 H, dd, J=1.5, 3.0Hz) 

Compound 2: 7-Amino-2-(2-furyl)-5-phenoxypyrazoio[2,3-a]-1 ,3,5-triazine (compound disclosed in Example 119 of 
15 Japanese Published Unexamined Patent Application No. 97855/93) 

[0019] Melting Point: 274.1 -276.2°C 



Elemental Analysis: C 15 H 1 ^0 2 'V4H 2 0 


Calcd. (%) 
Found (%) 


C, 60.50; H, 3.89; N, 23.52 
C, 60.69; H, 3.54; N, 23.61 



IR (KBr) v max (cm* 1 ) : 1664, 1603, 1552 NMR (DMSO-d 6 ) 5 (ppm): 8.82(1H, brs), 8.46(1H, brs), 7.84(1H, d, J=1.0Hz), 
7.47-7.41 (2H, m), 7.28-7.21 (3H, m), 7.00(1 H, d, J=3.0Hz), 6.66(1 H, dd, J=1.0, 3.0Hz), 6.43(1 H, s) 



Compound 3: 5-Amino-9-chloro-2-(2-furyI)-1 ,2,4-triazolo-[1 ,5-c]quinazoline (compound disclosed in Example 33 of 
Japanese Published Unexamined Patent Application No. 165386/86) 

[0020] Melting Point : 257-259°C 



Elemental Analysis: C 13 H 8 CIN 5 O-0.4(CH 3 ) 2 NCHO 


Calcd. (%) 
Found (%) 


C, 54.16; H.3.46; N, 24.02 
C, 53.90; H.3.31; N, 24.09 



IR (KBr) v max (cm- 1 ) : 1682, 1614, 1589, 1555, 1528, 1480 

NMR (DMSO-d 6 ) 8 (ppm): 8.1 7(1 H, d, J=2.5Hz), 8.02(2H, brs), 7.99-7.98(1 H, m), 7.71 (1 H, dd, J=2.5, 8.7Hz), 7.57(1 H, 
d, J=8.7Hz), 7.28(1 H, d, J=3.5Hz), 6.76(1 H, dd, J=2.5, 3.5Hz) 

13 C NMR (DMSO-d 6 ) 8 (ppm): 155.6, 150.8, 145.2, 144.9, 143.7, 132.2, 126.9, 126.8, 122.1, 114.1, 112.3, 112.1 

Compound 4: 5-Amino-8-(4-f luorobenzyl)-2-(2-f uryl)pyrazolo-[4,3-e]-1 ,2,4-triazolo[1 ,5-c]pyrimidine [compound 1 8f 
disclosed in Eur. J. Med. Chem., 28, 569 (1993)] 



[0021] 

Melting Point: 276.1 -277.8°C 
FAB-MS(M/Z) : 350(M++H) 

IR (KBr) v max (cm- 1 ): 1689, 1680, 1621, 1528, 1515, 1225 

NMR (DMSO-d 6 ) 8 (ppm): 8.75(1 H, s), 7.94(1 H, d, J=0.7Hz), 7.64(2H, s), 7.43-7.38(2H, m), 7.23-7.16 (3H, m), 
6.74-6.73(1 H, m), 5.49(2H, s) 



[0022] The pharmacological activities of Compound (I) and Compound (II) are shown below by experimental exam- 
ples. 

Experimental Example 1 Effect on Locomotor Activity in Parkinson's Disease Model in Mice 

[0023] 1-Methyl-4-phenyM ,2,3,6-tetrahydropyridine (MPTP) causes symptoms of Parkinson's disease in humans 
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[Science, 219 , 979 (1 983)]. It is reported that an experimental Parkinson's disease model was obtained by administering 
MPTP to mice [Science, 224, 1451 (1984)]. If a compound is effective on the experimental Parkinson's disease model 
in mouse, the compound can be expected to have a therapeutic effect on Parkinson's disease. 
[0024] The experiment was performed by using several groups of 7-weeks-old male C57BL/6 mice (weighing 20 to 

5 24 g, Japan SLC), each group consisting of 8 mice. MPTP (RBI Co., Ltd.) dissolved in a physiological saline solution 
(Otsuka Pharmaceutical Co., Ltd.) was intraperitoneally administered to each mouse once a day for five consecutive 
days at a dose of 30 mg/kg. Test compounds were suspended in injectable distilled water (Otsuka Pharmaceutical Co., 
Ltd.) containing Tween 80 [polyoxyethylene (20) sorbitan monooleate]. L-DOPA (Kyowa Hakko Kogyo Co., Ltd.) was 
suspended in 0.3% CMC (sodium carboxymethylcellulose). Thirty minutes after the final MPTP administration, the test 

10 compound suspensions and the control suspension [injectable distilled water (Otsuka Pharmaceutical Co., Ltd.) con- 
taining Tween 80] containing no test compound were orally administered to separate groups of the mice (0.1 ml per 
1 0 g of body weight). The amount of active movements of each mouse was measured by using Automex-ll (Columbus 
Instruments International Corp.) for the period of 30 minutes starting 30 minutes after the administration of the test 
compound. The effect of the compounds was evaluated by comparing the average counts of the active movements of 

15 the test compound-administered groups with those of the control groups. Statistical comparison of the values was 
carried out by Williams-Wilcoxon test. 
[0025] The results are shown in Table 2. 



Table 2 



20 


Group 


Administration 


Dose of Test Compound (mg/kg) 


Amount of Active Movements 
(average count ± S.E.M) 




Normal Control 


MPTP(-) 






25 


MPTP 


Test Compound (-) 
MPTP (+) 




1984 ±122.3 




Compound 1 


Test Compound (-) 
MPTP (+) 




41 ± 14.3 ## 


30 




Compound 1 (+) 


10 


785 ± 87.3 ** 


Normal Control 


MPTP (-) 








MPTP 


Test Compound (-) 
MPTP (+) 




1875 ±77.7 


35 


L-DOPA 


Test Compound (-) 
MPTP (+) 




207 ±85.5 * # 






L-DOPA (+) 


300 


561 ±271. 01 1 > 



## : p<0.01 (comparison with normal control group) 

**: p<0.01 (comparison with MPTP-treated group) 

1 ): no significant difference as compared with MPTP-treated group) 



Experimental Example 2 Effect on Haloperidol-lnduced Catalepsy 

[0026] The experiment was performed by using several groups of 5-weeks-old male ddY mice (weighing 22 to 24 g, 
Japan SLC), each group consisting of 5 mice. Haloperidol (Janssen Pharmaceutica) suspended in 0.3% CMC was 
intraperitoneally administered to each mouse at a dose of 1 .0 mg/kg. Test compounds were suspended in 0.3% CMC 
or in injectable distilled water (Otsuka Pharmaceutical Co., Ltd.) containing Tween 80. L-DOPA (Kyowa Hakko Kogyo 
Co., Ltd.) and benserazide hydrochloride (Kyowa Hakko Kogyo Co., Ltd.) were suspended in 0.3% CMC. One hour 
after the haloperidol administration, the test compound suspensions and the control suspension [injectable distilled 
water (Otsuka Pharmaceutical Co., Ltd.) containing Tween 80] containing no test compound were orally administered 
to separate groups of the mice (0.1 ml per 10 g of body weight). One hour after the administration of the test compound, 
the forelimbs of each mouse and subsequently the hindlimbs of the same mouse were placed on a 4.5 cm-high, 1.0 
cm-wide bar and catalepsy was estimated. All of the test compounds were orally administered at a dose of 1 0 mg/kg, 
and L-DOPA (1 00 mg/kg) and benserazide (25 mg/kg) were intraperitoneally administered together as a control ex- 
periment. The catalepsy score and the standard of judgment are shown below. 
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score 


duration of the cataleptic posture 


0 


forelimbs 


less than 5 seconds 




hindlimbs 


less than 5 seconds 




forelimbs 


from 5 (inclusive) to 10 (exclusive) seconds 




hindlimbs 


less than 5 seconds 


2 


forelimbs 


10 seconds or more 




hindlimbs 


less than 5 seconds 


Q 


forelimbs 


from 5 (inclusive) to 10 (exclusive) seconds 




hindlimbs 


from 5 (inclusive) to 10 (exclusive) seconds; 




or forelimbs 


less than 5 seconds 




hindlimbs 


5 seconds or more 


4 


forelimbs 


10 seconds or more 




hindlimbs 


from 5 (inclusive) to 10 (exclusive) seconds; 




or forelimbs 


from 5 (inclusive) to 10 (exclusive) seconds 




hindlimbs 


10 seconds or more 


5 


forelimbs 


10 seconds or more 




hindlimbs 


10 seconds or more 



[0027] The effect of the compounds was evaluated by the total of the catalepsy scores of five mice in each group 
(25 points at the full). The groups wherein the total score was not more than 20 points were estimated to be effective. 
The number of the animals showing remission against catalepsy is the number of the mice for which the catalepsy 
score was not more than 4 points. The remission rate shows the rate of decrease in total score based on that of the 
control group. 

[0028] The ED 50 (50% effective dose) values were determined using ten mice at each dose. A test compound was 
judged to be effective at the dose where the catalepsy score was 3 or less than 3. The ED 50 values were calculated 
by Probit analysis. 

[0029] The results are shown in Table 3. 



Table 3 



Compound No. 


Total Score 


Number of the Animals 
Showing Remission 


Remission Rate (%) 


ED 50 (mg/kg) 


0.3% Tween 80 (Control) 


25 


0 


0 




L-DOPA + benserazide 


18 


4 


28 


107.5 


1 


5 


5 


80 


1.3 


2 


17 


4 


32 




3 


13 


4 


48 




4 


12 


3 


52 





Experimental Example 3 Augmentation of the Contralateral Rotation in Rats with a 6-Hydroxydopamine-lnduced 
Unilateral Lesion of the Nigrostriatal Dopamine Pathway 



[0030] When a unilateral lesion of the nigrostriatal pathway is induced by 6-hydroxy dopamine in rodents, the sensi- 
tivity of dopamine receptors in the denervated striatum is enhanced. Administration of a dopamine agonist to the rodents 
in such a condition induces a rotational behavior to the side contralateral to the lesioned side [Acta Physiol. Scand., 
367 , 69 (1971)]. This model has been used for a long time as a model for the study of Parkinson's disease and in the 
screening of drugs for this disease [Neurol. Neurobiol.; 33, 1 (1987)]. 

[0031] Male Sprague-Dawley rats (weighing 200 to 240 g, Japan SLC) were pretreated with desipramine hydrochlo- 
ride (25 mg/kg, i.p., Sigma Co.) 30 minutes before surgery to protect noradrenergic neurons. Then, the animals were 
anesthetized with sodium pentobarbital (30 mg/kg, i.p., Dainippon Pharm. Co., Ltd.) and the nigrostriatal pathway was 
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lesioned by injection of 6-hydroxydopamine hydrobromide (8 \ig, Sigma Co.) into the left medial forebrain bundle. 
6-Hydroxydopamine hydrobromide was dissolved in physiological saline containing 0.05% L-ascorbic acid (Wako Pure 
Chem. Industries, Ltd.) to make 2 ul of solution and injected over 3 minutes. 

[0032] More than 1 0 days after surgery, each rat was placed in a plastic bowl (30 cm in diameter). Apomorphine (0.1 
s mg/kg, Sandoz, AG) was injected subcutaneously and the rats which showed a rotational behavior to the side contral- 
ateral to the lesioned side at a frequency of more than 600 counts/60 minutes after apomorphine administration were 
used for screening. The number of rotations was counted with an automated rotometer, in which each 180° turn was 
counted as a rotation. 

[0033] Test compounds were suspended in 0.3% sodium carboxymethylcellulose and administered orally at a dose 
10 of 10 mg/kg 30 minutes before the injection of apomorphine (0.1 mg/kg, s.c). The counts of rotations were summed 
up every 5 minutes for 1 50 minutes after apomorphine administration. The total rotation counts induced by apomorphine 
(0.1 mg/kg, s.c.) with and without a test compound were statistically compared, using the same animals. Rats were 
allowed to rest more than 5 days between each experiment. Statistical comparison of the values was carried out by 
Sign-Wilcoxon test. 
15 [0034] The results are shown in Table 4. 



Table 4 



Compd. No. 


total rotation counts (average count ± S.E.M.) 


apomorphine 


test compound + apomorphine 


1 


706 ± 59 


1011 ± 139* 



*: p<0.05 



Experimental Example 4 Acute Toxicity Test 

[0035] Test compounds were orally administered to groups of dd-strain male mice weighing 20 ± 1 g, each group 
consisting of three mice. Seven days after the administration, minimum lethal dose (MLD) of each compound was 
determined by observing the mortality. 

[0036] The MLD values of Compound 1 and Compound 2 are greater than 300 mg/kg, indicating that the toxicity of 
the compounds is weak. Therefore, these compounds can be safely used in a wide range of doses. 
[0037] Compound (I), Compound (II), and pharmaceutical^ acceptable salts thereof exhibit antiparkisonism activity, 
and are useful as a therapeutic agent for Parkinson's disease. 

[0038] Compound (I), Compound (II), and pharmaceutical^ acceptable salts thereof can be administered as they 
are, or in the form of various pharmaceutical compositions. The pharmaceutical compositions in accordance with the 
present invention can be prepared by uniformly mixing an effective amount of Compound (I), Compound (II), or a 
pharmaceutical^ acceptable salt thereof, as an active ingredient, with a pharmaceutical^ acceptable carrier. It is de- 
sired that such pharmaceutical compositions are prepared in a unit dose form suitable for oral administration or ad- 
ministration through injection. 

[0039] For preparing a pharmaceutical composition for oral administration, any useful pharmaceutical^ acceptable 
carrier can be used. For example, liquid preparations for oral administration such as suspension and syrup can be 
prepared using water, sugars such as sucrose, sorbitol, and fructose, glycols such as polyethylene glycol and propylene 
glycol, oils such as sesame oil, olive oil, and soybean oil, preservatives such as p-hydroxybenzoates, flavors such as 
strawberry flavor and peppermint, and the like. Powders, pills, capsules, and tablets can be prepared using excipients 
such as lactose, glucose, sucrose, and mannitol, disintegrating agents such as starch and sodium alginate, lubricants 
such as magnesium stearate and talc, binders such as polyvinyl alcohol, hydroxypropyl cellulose, and gelatin, sur- 
factants such as fatty acid esters, plasticizers such as glycerin, and the like. Tablets and capsules are the most useful 
oral unit dose forms because of the readiness of administration. For preparing tablets and capsules, solid pharmaceu- 
tical carriers are used. 

[0040] Injectable preparations can be prepared using a carrier such as distilled water, a salt solution, a glucose 
solution, or a mixture of a salt solution and a glucose solution. The preparations can be prepared in the form of solution, 
suspension or dispersion according to a conventional method by using a suitable auxiliary. 

[0041] Compound (I), Compound (II), and pharmaceutical^ acceptable salts thereof can be administered orally or 
parenterally as injections in the said dosage forms. The effective dose and the administration schedule vary depending 
upon the mode of administration, the age, body weight, and conditions of a patient, etc. However, generally, Compound 
(I), Compound (II), or a pharmaceutical^ acceptable salt thereof is administered in a daily dose of 1 to 50 mg/kg in 3 
to 4 parts. 

[0042] Certain embodiments of the invention are illustrated in the following examples. 
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Best Mode For Carrying Out The Invention 
Example 1 Tablets 

5 [0043] Tablets having the following composition were prepared in a conventional manner. 

[0044] Compound 1 (40 g) was mixed with 286.8 g of lactose and 60 g of potato starch, followed by addition of 120 
g of a 1 0% aqueous solution of hydroxypropylcellulose. The resultant mixture was kneaded, granulated, and then dried 
by a conventional method. The granules were refined to give granules used to make tablets. After mixing the granules 
with 1 .2 g of magnesium stearate, the mixture was formed into tablets each containing 20 mg of the active ingredient 

10 by using a tablet maker (Model RT-1 5, Kikusui) having pestles of 8 mm diameter. 



Composition of One Tablet 


Compound 1 


20 mg 


Lactose 


143.4mg 


Potato Starch 


30 mg 


Hydroxypropylcellulose 


6 mg 


Magnesium Stearate 


0.6mg 




200 mg 



Example 2 Fine Granules 

[0045] Fine granules having the following composition were prepared in a conventional manner. 
[0046] Compound 2 (20 g) was mixed with 655 g of lactose and 285 g of corn starch, followed by addition of 400 g 
of a 10% aqueous solution of hydroxypropylcellulose. The resultant mixture was kneaded, granulated, and then dried 
by a conventional method to give fine granules containing 20 g of the active ingredient in 1 ,000 g. 



Composition of One Pack of Fine Granules 


Compound 2 


20 mg 


Lactose 


655 mg 


Corn Starch 


285 mg 


Hydroxypropylcellulose 


40 mg 




1 ,000 mg 



Example 3 Capsules 

[0047] Capsules having the following composition were prepared in a conventional manner. 
40 [0048] Compound 3 (200 g) was mixed with 995 g of Avicel and 5 g of magnesium stearate. The mixture was put in 
hard capsules No. 4 each having a capacity of 1 20 mg by using a capsule filler (Model LZ-64, Zanashi) to give capsules 
each containing 20 mg of the active ingredient. 



Composition of One Capsule 


Compound 3 
Avicel 

Magnesium Stearate 


20 mg 
99.5mg 
0.5mg 




120 mg 



Example 4 Injections 

[0049] Injections having the following composition were prepared in a conventional manner. 
[0050] Compound 4 (1 g) was dissolved in 1 00 g of purified soybean oil, followed by addition of 12 g of purified egg 
yolk lecithin and 25 g of glycerine for injection. The resultant mixture was made up to 1 ,000 ml with distilled water for 
injection, thoroughly mixed, and emulsified by a conventional method. The resultant dispersion was subjected to aseptic 
filtration by using 0.2 \im disposable membrane filters, and then aseptically put into glass vials in 2 ml portions to give 
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injections containing 2 mg of the active ingredient per vial. 





Composition of One Injection Vial 


5 


Compound 4 


2 mg 




Purified Soybean Oil 


200 mg 




Purified Egg Yolk Lecithin 


24 mg 




Glycerine for Injection 


50 mg 




Distilled Water for Injection 


1 .72 ml 


10 




2.00 ml 



Industrial Applicability 



[0051] According to the present invention, there can be provided an excellent therapeutic agent for Parkinson's 
disease. 



Claims 

1. The use of a polycyclic compound or a pharmaceutical^ acceptable salt thereof for the preparation of a pharma- 
ceutical composition for treating Parkinson's disease, either wherein the compound is represented by the following 
Formula (I): 



NHR 1 



30 




in which, R 1 represents hydrogen, substituted or unsubstituted lower alkyl, or substituted or unsubstituted 
lower alkanoyl; R 2 represents hydrogen, substituted or unsubstituted lower alkyl, substituted or unsubstituted 
lower alkenyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted aryl, substituted or unsub- 
stituted aralkyl, or a substituted or unsubstituted heterocyclic group; R 3 represents a substituted or unsubsti- 
tuted heterocyclic group; X represents a single bond, O, S, S(O), S(0) 2 , or NR 4 (in which R 4 represents hy- 
drogen, or substituted or unsubstituted lower alkyl; or R 2 and NR 4 are combined to form a substituted or 
unsubstituted 4 to 6-membered saturated heterocyclic group); and A represents N or CR 5 (in which R 5 repre- 
sents hydrogen, or substituted or unsubstituted lower alkyl), or wherein the compound is represented by the 
following Formula (II): 
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B 



(ID 



R 



8 



in which R 6 represents substituted or unsubstituted aryl, or a substituted or unsubstituted heterocyclic group; 
Y represents O, S, or NR 7 (in which R 7 represents hydrogen, substituted or unsubstituted lower alkyl, substi- 
tuted or unsubstituted cycloalkyl, or substituted or unsubstituted aryl); R 8 represents hydrogen, substituted or 
unsubstituted lower alkyl, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted aralkyl, 
or a substituted or unsubstituted heterocyclic group; and B and the adjacent two carbon atoms are combined 
to form a substituted or unsubstituted, partially saturated or unsaturated, monocyclic or bicyclic, carbocyclic 
or heterocyclic group. 



Patentanspruche 

1 . Verwendung einer polycyclischen Verbindung Oder eines pharmazeutisch vertraglichen Salzes davon zur Herstel- 
lung eines Arzneimittels zur Behandlung der Parkinsonschen Krankheit, wobei die Verbindung entweder durch 
die folgende Formel (I) wiedergegeben wird 



in welcher R 1 fur ein Wasserstoffatom, einen substituierten Oder unsubstituierten Niederalkyl-, oder substitu- 
ierten Oder unsubstituierten Niederalkanoylrest steht; R 2 ein Wasserstoffatom, einen substituierten oder un- 
substituierten Niederalkyl-, substituierten oder unsubstituierten Niederalkenyl-, substituierten oder unsubsti- 
tuierten Cycloalkyl-, substituierten oder unsubstituierten Aryl-, substituierten Oder unsubstituierten Aralkyl-, 
oder einen substituierten oder unsubstituierten heterocyclischen Rest bedeutet; R 3 fur einen substituierten 
oder unsubstituierten heterocyclischen Rest steht; X eine Einfachbindung, O, S, S(O), S(0) 2 oder NR 4 be- 
deutet (wobei R 4 ein Wasserstoffatom oder einen substituierten oder unsubstituierten Niederalkylrest bedeu- 
tet; oder R 2 und NR 4 unter Bildung eines substituierten oder unsubstituierten 4- bis 6-gliedrigen gesattigten 
heterocyclischen Rests verbunden sind); und A N oder CR 5 darstellt (wobei R 5 ein Wasserstoffatom oder 
einen substituierten oder unsubstituierten Niederalkylrest bedeutet), oder wobei die Verbindung durch die 
folgende Formel (II) wiedergegeben wird 



NHR 



1 




(I) 
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10 



15 




(ID 



20 



25 



in welcher R 6 einen substituierten Oder unsubstituierten Aryl-, Oder einen substituierten Oder unsubstituierten 
heterocyclischen Rest bedeutet; YO.S Oder NR 7 darstellt (wobei R 7 fur ein Wasserstoffatom, einen substi- 
tuierten oder unsubstituierten Niederalkyl-, substituierten oder unsubstituierten Cycloalkyl-, Oder substituierten 
Oder unsubstituierten Arylrest steht); R 8 ein Wasserstoffatom, einen substituierten oder unsubstituierten Nie- 
deralkyl-, substituierten oder unsubstituierten Niederalkeny!-, substituierten Oder unsubstituierten Niederalki- 
nyl-, substituierten oder unsubstituierten Cycloalkyl-, substituierten oder unsubstituierten Aryl-, substituierten 
oder unsubstituierten Aralkyl-, Oder einen substituierten oder unsubstituierten heterocyclischen Rest bedeutet; 
und B und die benachbarten beiden Kohlenstoffatome unter Bildung eines substituierten oder unsubstituierten, 
teilweise gesattigten Oder ungesattigten, monocyclischen oder bicyclischen, carbocyclischen oder heterocycli- 
schen Rests verbunden sind. 



30 Revendications 

1 . Utilisation d'un compos6 polycyclique, ou d'un sel admissible en pharmacie d'un tel compose, pour la preparation 
d'une composition pharmaceutique destin6e au traitement de la maladie de Parkinson, ledit compose etant repri- 
se nte 



35 



soit par la formule suivante (I) : 



40 



45 



N 




(I) 



so dans laquelle 

R 1 repr6sente un atome d'hydrogfcne, un groupe alkyle inf6rieur portant ou non des substituants ou un 
groupe alcanoyie inferieur portant ou non des substituants ; 

R 2 repr6sente un atome d'hydrogfcne, un groupe alkyle inferieur portant ou non des substituants, un grou- 
55 pe alc6nyle inf^rieur portant ou non des substituants, un groupe cycloalkyle portant ou non des substi- 

tuants, un groupe aryle portant ou non des substituants, un groupe aralkyle portant ou non des substituants 
ou un groupe h6t6rocycltque portant ou non des substituants ; 
R 3 repr£sente un groupe h6t6rocyclique portant ou non des substituants ; 
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X represente une liaison simple, -0-, -S-, -S{0)-, -S(0) 2 -, ou -NR 4 - ou R 4 represente un atome d'hydrogene 
ou un groupe alkyle interieur porlant ou non des substituants, ou est combing avec R 2 pour former un 
groupe heterocyclique sature comportant de 4 a 6 chamons, portant ou non des substituants ; 
et A represente N ou CR 5 ou R 5 represente un atome d'hydrogene ou un groupe alkyle interieur portant 
ou non des substituants ; 

soit par la formule suivante (II) 



R 6 represente un groupe aryle portant ou non des substituants ou un groupe heterocyclique portant ou 
non des substituants ; 

Y represente -0-, -S- ou -NR 7 - ou R 7 represente un atome d'hydrogene, un groupe alkyle inf6rieur portant 
ou non des substituants, un groupe cycloalkyle portant ou non des substituants, ou un groupe aryle portant 
ou non des substituants ; 

R 8 represente un atome d'hydrogene, un groupe alkyle interieur portant ou non des substituants, un grou- 
pe alcenyle interieur portant ou non des substituants, un groupe alcynyle interieur portant ou non des 
substituants, un groupe cycloalkyle portant ou non des substituants, un groupe aryle portant ou non des 
substituants, un groupe aralkyle portant ou non des substituants ou un groupe heterocyclique portant ou 
non des substituants ; 

et B constitue, conjointement avec les deux atomes de carbone adjacents, un groupe carbocyclique ou 
heterocyclique, monccyclique ou bicyclique, partiellement sature ou insature, portant ou non des substi- 
tuants. 




(id 




dans laquelle 
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